publications describe the corresponding method. All previous patents relate to regular 2D 
or 3D images and disclose formation of 2D or 3D surface images (without any internal 
structure) inside transparent materials. 

The foundation for the production of an image with visible internal structure is 
the creation of the special arrangement of laser-induced damages reproducing the internal 
structure. The first step of this action is producing an arrangement which has damage 
density corresponding to the density of internal structure so that distances between 
adjacent damages are larger than minimal critical value. However, if this damage 
arrangement is produced, usually, internal structure is not visible (or badly visible). 
Therefore, it is necessary to make the following step which is modification of the first 
arrangement so that internal structure becomes visible. This modification is produced by 
the moving away of separate damages. This action disturbs the correlation between the 
density of the damages and the density of the internal structure. However, for a viewer 
(researcher) it is important to preserve visual internal effect. Correction of the visual 
internal picture is produced so that its gray shades correlate with gray shades of the first 
damage arrangement. It can be made by changing the brightness of separate damages (so- 
called "differential" method). 

Another way of the right visualization of internal structure is transformation of an 
internal structure of an image into an aggregate of several images enclosed in each other 
and the modification of these images into multi-surface arrangement. It is so-called 
"integral method", which also replaces the reproduction of internal density structure by 
corresponding gray shades so that internal structure is visible. In this method, the 
visualization is provided by the redistribution of the damages (but not moving away) and 
so to reproduce the right gray shades. 

Figures 1-3 illustrate simple art laser-induced images produced by the disclosed 
methods. It is also very important that the methods can be used for visualization of 
tomography images, which are typical images with complicated internal structures. In 
tomography there are two processes: at the beginning, internal structure is represented as 
an aggregate of 2D separate images and after the reconstruction of these 2D images from 
tomography data, the inverse task is decided - the reconstruction of 3D internal structure 
from these 2D images. Theoretical research of these processes is published (for example, 
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in monograph "Statistical Theory of Tomography", Igor Troitski, Moscow, Radio and 
Communication, 1989; "Statistical Simulation of Tomographic Images" I. Troitski et al, 
Allerton Press, Inc, 1987; "Analysis of an Algorithn for Approximating Tomographic 
Projections" to I. Troitski et al Allerton Press, Inc, 1987; copy of the articles are 
enclosed). Methods disclosed in the present invention provide realization of the 
theoretical algorithms and in practice permit to see internal structure not as aggregate of 
2D reconstructed images but as the united internal structure. It is very important to notice, 
that for visualization of tomography internal structure it is necessary to use multi-layer 
arrangement and also to move away the damages which shade the internal damages along 
the direction perpendicular to axis Z. The number of the layers is determined by value of 
normalization parameter used in the tomography reconstruction process and the distances 
between adjacent layers should be larger than the minimal critical value characteristic for 
the transparent material. 

Claim 18 (New, independent) discloses a method for visualization of internal 
structure by moving away separate damages and compensation of the visual effect by the 
changing brightness of other separate damages. 

Claim 22 (New, independent) discloses a method for visualization of internal 
structure by the transformation of an internal structure of an image into an aggregate of 
several images enclosed in each other and modification of these images into multi-surface 
arrangement without modulation of the brightness of the separate damages. 

Claim 22 (New, independent) discloses a method for visualization of internal 
structure of tomography images by transformation of reconstructed tomography images 
into multi-layer arrangement of damages so that one tomography layer image is visible 
through another. 

Summary 
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Applicants assert that new claims 18-27 are in a condition for allowance and 
respectfully request a notice as to the same. 




DESCRIPTION OF THE DRAWINGS 



Figure 1 shows the laser-induced image of an egg containing a 3D church image. Here 
the 3D church is the internal structure of the laser-induced image. Visualization of the 
internal structure is produced by moving away the outer damages which shade the 
internal damages. 

Figure 2 shows the laser-induced image of a balloon containing a 2D portrait. Here the 
2D portrait is the internal structure of the laser-induced image. Visualization of the 
internal structure is provided by using a special multi-surface arrangement of laser- 
induced damages. 

Figure 3 shows the laser-induced image of a golf ball containing a 3D portrait. Here the 
internal structure of the laser-induced image is the 3D portrait. Visualization of the 
internal structure is provided by moving away the outer damages which shade the internal 
damages and by using a special multi-surface arrangement of laser-induced damages. 



